ABSTRACT
Obesity is a condition that is associated with complications such as dyslipidemia, insulin 46 resistance, type 2 diabetes, hypertension and inflammation (Head 2015) . Unfortunately, in recent years, the prevalence of obesity among different age groups (from early childhood to adulthood) D r a f t 4 variation in the PGC-1 gene (Gly482Ser) can disrupt the activity of this co-activator (Choi et al. 67 2006) and lead to obesity in inactive elderly men but not in females (Ridderstrale et al. 2006) .
68
The Thr394Thr polymorphism of the PGC-1α gene has also been reported to show association 69 with the accumulation of body fats in different areas (Vimaleswaran et al. 2006) . However, other 70 variants of this gene have been studied less in relation to obesity. Likewise, no study has been 71 carried out on the relationship between PGC-1α gene polymorphisms and the age of obesity 72 onset.
73
Considering the importance of early onset obesity on public health, the main objective of this 74 study was to understand how variations of PGC-1 could affect the obesity onset age in obese 75 people. In addition, the age of onset of obesity-related metabolic status and body composition by all participants. Likewise, participants were asked to maintain their usual diet and avoid 98 strenuous activities two days before the start of the study. Self-reported obesity onset age,
99
family history of obesity, and experiencing the yo-yo effect (regaining weight after dieting) were 100 recorded via face to face interview. The validity of self-reported obesity onset age was 101 determined using participant's previous paper medical records. Appropriate standards for human 102 experimentation have been followed and ethical approval was obtained from the local ethics 10-18 years and over 18 years (> 18 years).
174
The characteristics of obese people by age of onset of obesity are shown in Table 2 . obesity-related risk alleles are summarized in Table 3 . (less than one year of age, 1-9 years old, 10-18 years and over 18 years ) . In this model, the age 184 group of over 18 was selected as a reference category. The findings are summarized in Table 4 .
185
After adjustment for current body mass index and physical activity, due to Beta coefficients and 186 significance levels, having the SNP (rs8192678) was associated with a lower risk of obesity at 187 less than one year of age (<1 year-old), compared to ages over 18 years. On the contrary, the 188 risk allele of SNP (rs17574213) was related to a higher risk of obesity at earlier ages (<1 year-189 old and ages 10-18 years old) than adults aged over 18 years old. SNP (rs3755863) had no 190 significant effect on the age of onset of obesity.
191
Genotype frequencies of polymorphisms by age of onset of obesity
192
Genotype frequencies of rs17574213, rs8192678 and rs3755863 by age of onset of obesity are
193
shown in Table 3 . 
DISCUSSION

211
The present study showed that two SNPs in the PGC1α gene (rs17574213 and rs8192678) were 
227
One finding that highlighted the association between SNP (rs17574213) and obesity in <1 year 228 or 10-18 year-olds was that the highest levels of BMI, fat percent and trunk fat were observed in D r a f t 11 adult participants whose obesity onset age fell in these two age ranges. In this context, the results
230
of various published studies are contradictory: for example, Nader and colleagues (2006) Kamath et al. 2015) . Considering the serum levels of hs-CRP (Table 2) , most groups, especially 244 those who were obese at under one year old, are more likely to develop cardiovascular disease.
245
In addition, the serum levels of HDL, LDL and total cholesterol were at the lowest level in the SNP (rs17574213) and younger age obesity, body composition and biochemical parameters is 250 summarized in Figure 1a . group, the body mass index, total fat percentage and trunk fat were less than in the other three the age of onset of obesity and its consequences. However, the current study had some 269 limitations. Firstly, the number of women and men was not equal (255 women versus 66 men).
270
In fact, due to the lower number of men, it was not possible to perform sub-group analysis 271 separately by sex. Secondly, the samples were selected from those who had been referred to the Wu, Z., Puigserver, P., Andersson, U., Zhang, C., Adelmant, G., Mootha, V., et al. 1999 . 
D r a f t
